Vitamin E inhibits oxidative stress-induced denaturation of nerve terminal proteins involved in neurotransmission.
One characteristic of age-related neurodegeneration is thought to be cognitive deficits caused by oxidative stress. Neurons in the brain are considered to be particularly vulnerable to oxidative stress, leading to neuronal oxidative damage and neurodegenerative disorders such as Alzheimer's disease (AD) and senile dementia. The process of fusing synaptic plasma membranes and synaptic vesicles involves particular proteins, such as the soluble NSF (N-ethylmaleimide-sensitive factor) attachment protein receptor (SNARE) proteins for docking both membranes, and is integral to neurotransmission. To elucidate whether oxidative stress induces denaturation of SNARE proteins, and whether vitamin E can counteract this process, changes in the expression of synaptobrevin, synaptotagmin, SNAP-25, and syntaxin-1 in rat brain nerve terminals were analyzed using an immunoblotting method. The results showed that oxidative stress induced significant reductions in the levels synaptobrevin and synaptotagmin in synaptic vesicles. Similarly, marked decreases in the levels of SNAP-25 and syntaxin-1 in pre-synaptic plasma membranes were also observed. In the absence of oxidative stress, vitamin E-deficient rats exhibited similar decreases in these proteins. In contrast, it was found that decreases in SNARE proteins, except for SNAP-25, were not observed in vitamin E-supplemented rats, even when the rats were subjected to oxidative stress. These results suggest that reactive oxygen species generated by oxidative stress are detrimental to neurons, resulting in the oxidation of SNARE proteins, thereby disrupting neurotransmission. Additionally, vitamin E is capable of protecting against such neurodegeneration.